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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
5HVHDUFKRQ0XOWLPHGLD7HDFKLQJ0DWHULDOVRI(UJRQRPLFV
([SHULPHQWV
<DQJ/LIDQJD:DQJ-LDE
D+DUELQ,QVWLWXHRI7HFKQRORJ\3%R[+DUELQ,QVWLWXHRI7HFKQRORJ\+DUELQ+HLORQJMLDQJ3URYLQFH&KLQD
E7KHILIWHHQWKDSDUWPHQWV+DUELQ,QVWLWXWHRI7HFKQRORJ\+HLORQJMLDQJ3URYLQFH&KLQD

$EVWUDFW
$V LPSRUWDQW IRXQGDWLRQ IRU SURGXFW GHVLJQ HUJRQRPLFV VWXG\LQJ KDV EHHQ QHFHVVDU\ IRU PRVW HQJLQHHULQJ VWXGHQWV
(UJRQRPLFVH[SHULPHQWVFDQKHOSVWXGHQWVREWDLQSHUFHSWXDONQRZOHGJHRIKXPDQIDFWRUV7KURXJKUHVHDUFKRILQWHJUDWLQJ
PXOWLPHGLD WHFKQRORJ\ LQWR HUJRQRPLFV H[SHULPHQWV WHDFKLQJ WKH DXWKRU KRSHV WR LPSURYH WKH WHDFKLQJ HIIHFW RI
HUJRQRPLFVH[SHULPHQW%\ LQWURGXFLQJVRPH ILOPVKRRWLQJ WHFKQRORJ\ WKHPXOWLPHGLDFRXUVHZDUHFDQFOHDUO\SUHVHQW
WKH SURFHVV RI HUJRQRPLFV H[SHULPHQW DQG E\ PHDQV RI DGGLQJ PRUH HUJRQRPLFV UHODWHG EDFNJURXQG NQRZOHGJH WKH
PXOWLPHGLD FRXUVHZDUH FDQ SURYLGH VWXGHQWV ULFK XVHIXO LQIRUPDWLRQ IRU HUJRQRPLFV VWXG\ 7KH GHYHORSPHQW RI
HUJRQRPLFVPXOWLPHGLDFRXUVHZDUHJLYHVDQRYHOLGHDLVWRLPSURYHWHDFKLQJHIIHFW

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV0XOWLPHGLDWHDFKLQJPDWHULDOHUJRQRPLFVH[SHULPHQW


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,QWURGXFWLRQ
(UJRQRPLFV VWXG\LQJZLOO KHOS LPSURYH DSSURSULDWHQHVV RI SURGXFW GHVLJQ WKH H[SHULPHQW WHDFKLQJ FDQ
PDNH WKH VWXGHQWV HIIHFWLYHO\ PDVWHU WKH EDVLF WKHRU\ DQG PHWKRG RI HUJRQRPLFV DQG OD\ WKH QHFHVVDU\
IRXQGDWLRQ IRU IROORZLQJ SURGXFW GHVLJQ FRXUVH VWXG\LQJ 7KH SXUSRVHV RI HUJRQRPLFV H[SHULPHQWVPDLQO\
KHOS VWXGHQWV REWDLQ SHUFHSWXDO NQRZOHGJH RI KXPDQ IDFWRUV FKDUDFWHULVWLFV RI KXPDQYLVXDO DXGLWRU\ DQG
WDFWLOH VHQVH DQG WKXV DV JXLGH WR SURGXFW GHVLJQ :DQJ +XLIHQ HW DO  :X KDL\DQ  $Q\
NQRZOHGJHSRLQWRIHUJRQRPLFVFDQEHFRPHDJUHDWLQVSLUDWLRQRISURGXFWGHVLJQRUSURGXFWLPSURYHPHQW
,Q UHFHQW \HDUV WKH PXOWLPHGLD WHFKQRORJ\ KDV REWDLQHG UDSLG GHYHORSPHQW DQG SHUPHDWHG LQWR DOPRVW
HYHU\ DUHDV RI KXPDQ OLIH VXFK DV JDPHV HGXFDWLRQ DUFKLYHV ERRNV HQWHUWDLQPHQW DUWV DQG VR RQ<XDQ
*XRMXQ HW DO 0XOWLPHGLD WHFKQRORJ\ KDV WKH IROORZLQJ PDLQ FKDUDFWHULVWLFV  HQULFK WKH FRXUVH
WHDFKLQJ &KDQJHSDVVLYH OHDUQLQJ WRDFWLYH OHDUQLQJHIIHFWLYHO\ FDUU\RXW LQGLYLGXDOL]DWLRQ WHDFKLQJDQG
VWXGHQWV WHDFKLQJ LQ DFFRUGDQFH ZLWK WKHLU DSWLWXGH FKDQJH PRQRWRQRXV WUDGLWLRQDO HGXFDWLRQ PRGH
SURYLGHULFKH[WUDFXUULFXODUUHDGLQJ7KHLPSOHPHQWDWLRQRI'LVWDQFH(GXFDWLRQ
0XOWLPHGLD WHDFKLQJ PRGH RI HUJRQRPLFV H[SHULPHQWV ZLOO LPSURYH WKH WHDFKLQJ HIIHFW DQG PDNHV WKH
VWXGHQWVPDVWHUPRUHXVHIXOHUJRQRPLFVLQIRUPDWLRQ
7KHDQDO\VLVRIH[LVWLQJHUJRQRPLFVH[SHULPHQWDOWHDFKLQJ
7KHDSSOLFDWLRQRIPXOWLPHGLDWHFKQRORJ\
$VDEDVLFVXEMHFWRISURGXFWGHVLJQPDMRUHUJRQRPLFVH[SHULPHQWFRXUVHLVVWLOOLQWKHLQLWLDOVWDJHDQGDW
SUHVHQWKDVQRWJUHDWGHYHORSPHQWLQ&KLQDFROOHJHHGXFDWLRQ ,QWKHSDSHURI&RQVLGHUDWLRQRQ(UJRQRPLFV
7HDFKLQJ([SHULPHQWV/X/DQHWDOUHPDUNVWKDWRZLQJWRLWVVWURQJHQJLQHHULQJSUDFWLFHEDFNJURXQG
SXUHO\ WKHRU\ WHDFKLQJ RIWHQ PDNH VWXGHQWV IHHO GLIILFXOW WR XQGHUVWDQG DQG PDVWHU HUJRQRPLFV $V DQ
LPSRUWDQW WHDFKLQJ PHDQV HUJRQRPLFV H[SHULPHQWV FDQ JLYH WKH VWXGHQWV DQ LQWXLWLYH YLYLG XQGHUVWDQGLQJ
DERXWWKHDEVWUDFWFRQFHSWPRGHOGDWDRIHUJRQRPLFV
4LX =L[X  EULQJV XS WKH SHUVSHFWLYH RI UHDVRQDEOH XVH RI PXOWLPHGLD DQG RSWLPL]LQJ H[SHULPHQW
WHDFKLQJHIIHFW%\PHDQVRIPXOWLPHGLDWHDFKLQJDQGWKHRUJDQL]DWLRQRIPXOWLPHGLDLQIRUPDWLRQWKHWHDFKHU
FDQEUHDNWKURXJKFRQVWUDLQWVRIVSDFHDQGWLPHPRUHFOHDUO\YLYLGO\H[SODLQVRPHWKHRUHWLFDOLVVXHV/LDQJ
%DLMXHWDO
7KHHUJRQRPLFVH[SHULPHQWWHDFKLQJV\VWHP
7KH SURJUDP PDLQO\ LQFOXGHV WZR DVSHFWV WKHRU\ DQG LWV DSSOLFDWLRQ IURP WKH ERG\ PHDVXUHPHQW
HQYLURQPHQWDOIDFWRUVZRUNLQWHQVLW\WRKXPDQVHQVRU\V\VWHP7KHRYHUDOOVW\OHWHQGHQF\PRUHWKHRU\OHVV
SUDFWLFH OLWWOH RU QR IRU HUJRQRPLFV SUDFWLFDO DSSOLFDWLRQ$V H[SHULPHQWDO WHDFKLQJPDWHULDOV IRU LQGXVWULDO
GHVLJQPDMRU WKH WHDFKLQJPDWHULDO VKRXOG VWUHQJWKHQ HUJRQRPLFV XQGHUVWDQGLQJ DQG SURVSHFW RI LQGXVWULDO
SURGXFWDSSOLFDWLRQVDQGWKLVLVWKHSXUSRVHRIHUJRQRPLFVFRXUVHVHWWLQJ2OH%UREHUJ
)LJXUH LV WKHDQDO\VLVRIH[LVWLQJHUJRQRPLFV WHDFKLQJV\VWHP)RU WKHROGHUJRQRPLFV WHDFKLQJV\VWHP
HDFK WHDFKLQJ OLQN LV EDVHG RQ OLQHDU UHODWLRQ 7KH OLQHDU OLQN HDVLO\ OHDGV WR GLVFRQWLQXLWLHV RI NQRZOHGJH
V\VWHP,IDSDUWRIWKHNQRZOHGJHLVDGYHUVHDQGOHDGWREURNHQOLQNWKHQH[WVWHSRIOHDUQLQJZLOOQRWSURFHHG
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
)LJXUHWKHH[LWLQJWHDFKLQJV\VWHP
7KHIHHGEDFNRIDFWXDOWHDFKLQJ
(UJRQRPLFVH[SHULPHQWDOWHDFKLQJV\QFKURQL]HVZLWKDQGHUJRQRPLFVFRXUVHWHDFKLQJ7KHFRXUVHWHDFKLQJ
ZLOO DUUDQJH VWXGHQWV WKH H[SHULPHQWDO WDVN WKH VWXGHQWV ZLOO SUHSDUH H[SHULPHQW FRQWHQW XQGHUVWDQG WKH
UHOHYDQWNQRZOHGJHEDFNJURXQG2ZLQJWRWKHH[WHQVLYHUHTXLUHPHQWVRIHUJRQRPLFVUHODWHGNQRZOHGJHHDFK
H[SHULPHQW LQYROYHV PXFK EDFNJURXQG NQRZOHGJH SOXV HYHU\ H[SHULPHQW ZLWK D YDULHW\ RI H[SHULPHQWDO
HTXLSPHQWWKHVHKDYHOHGWRGLIILFXOWPDQLSXODWLRQRIH[SHULPHQWEDVHGRQRUGLQDU\H[SHULPHQWPHWKRG
)RU WKH HUJRQRPLFV H[SHULPHQWV WKH WHVW SUHSDUDWLRQPDWHULDOV DQG H[SHULPHQWDO EDFNJURXQG NQRZOHGJH
DUHPRVWO\FRQILQHGWRWH[WERRNDQGH[SHULPHQWDOJXLGHERRNV'XHWRLQVXIILFLHQWH[SHULPHQWGDWDHVSHFLDOO\
XQIDPLOLDU ZLWK WKH H[SHULPHQWDO SURFHVV H[SHULPHQWDO HTXLSPHQW WKHVH RIWHQ OHDG WR JRRG H[SHULPHQWDO
SXUSRVHFDQQRWEHDFKLHYHG
6ROXWLRQVWRPXOWLPHGLDH[SHULPHQWDOWHDFKLQJ
3RVLWLRQLQJRIPXOWLPHGLDH[SHULPHQWDOWHDFKLQJ
%DVHGRQIXOO\XQGHUVWDQGLQJRIH[SHULPHQWDOWHDFKLQJJRDOWKHNH\QRWHRIWKHUHVHDUFKLVJLYLQJDGHWDLOHG
SUHVHQWDWLRQ DQG H[SODQDWLRQ RI WKH H[SHULPHQWDO SURFHVV 7KH GHWDLOHG GHVLJQ SULQFLSOH PDLQO\ DELGHV E\
IROORZLQJDVSHFWV
˄˅0XOWLPHGLD FRXUVHZDUHGHVLJQ IRU HDFK H[SHULPHQWPDLQO\ FRPSOHWHSUHVHQWDWLRQRI H[SHULPHQWDO
SURFHVVWKHSUHYLRXVH[SHULPHQWDOYLGHRLQIRUPDWLRQSUHVHQWDWLRQLQWHUVSHUVHGZLWKDSSURSULDWHH[SODQDWLRQ
˄˅$VDZKROHV\VWHPDOORIWKHH[SHULPHQWDOWHDFKLQJPDWHULDOVKRXOGKDYHDXQLILHGV\VWHPVW\OH
˄˅$VDPXOWLPHGLDFRXUVHZDUHDPXOWLPHGLDSODWIRUPVKRXOGEHVHWIRUVKRZLQJ˖9LGHRFRXUVHZDUH
DVPDLQERG\DLGHGZLWKWKH79'9'DQGQHWZRUNGLVSOD\
)LJXUH  LV WKH GHVLUHG HUJRQRPLFV WHDFKLQJ V\VWHP ZLWK PXOWLPHGLD FRXUVHZDUH :LWK WKH PXOWLPHGLD
FRXUVHZDUH
V SDUWLFLSDWLRQ WKH OLQHDU FRQWDFW OLQN EHFRPHV D QHWOLNH FRQQHFWLRQ ,Q WKLV ZD\ WKH UHOHYDQFH
EHWZHHQ GLIIHUHQW OLQNV LV HQKDQFHG WKH FRRUGLQDWLRQ EHWZHHQ WHDFKLQJ DQG OHDUQLQJ LV VWUHQJWKHQHG WKH
UHODWLRQVKLSEHWZHHQDOOWHDFKLQJOLQNVEHFRPHVPRUHILUP)LJXUHVKRZVWKHOLQNIORZFKDUWRIQHZWHDFKLQJ
FRXUVHZDUH
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
)LJXUH(UJRQRPLFVWHDFKLQJV\VWHPZLWKPXOWLPHGLDFRXUVHZDUH

)LJXUH'LDJUDPRISURFHVVIORZ
2XWOLQHIRUPXOWLPHGLDILOPLQJ
7KHVKRRWLQJV\OODEXVVKRXOGFRPSO\ZLWKWKHIROORZLQJSULQFLSOHV
˄˅7KH VKRRWLQJ VKRXOG FRQVLGHU DERXW ODWHU ILOP FOLSV (DFK OHQV FROOHFWLRQ PXVW FRQVLGHU WKH SRVW
SURFHVVLQJDQGPXOWLPHGLDFRXUVHZDUHGHPDQGHQGOHVVYLGHRVKRRWLQJZLOOOHDGWRWKHODWHPHGLDSURFHVVLQJ
LQFUHDVH
˄˅&RQVLGHULQJ QRQ SURIHVVLRQDO DFWRUV DQG SKRWRJUDSKHU WKH FOLSV DOORZDQFH VKRXOG EH NHSW WKH
ILOPLQJ WLPH RI WKH VLQJOH OHQV VKRRWLQJ VKRXOG EH LQFUHDVHG QHFHVVDU\ UHSHDWHG VKRWV VKRXOG KDYH IRU
LPSRUWDQWSRLQWRIYLHZVFHQH
˄˅6KRRWLQJVFULSWVKRXOGEHSUHSDUHGIRUHDFKH[SHULPHQWEHIRUHVKRRWLQJWKHGHVLJQRIVKRRWLQJVFULSW
LVXVHIXOIRUUHDVRQDEOHVKRRWLQJVFHQHVLQWKHILOPLQJSURFHVVWKHUHQGHULQJGUDZLQJRIVKRRWLQJVFULSWQHHG
QRWPXFKGHWDLOHG LW LVHQRXJKLI WKHVKRRWLQJSHUVRQQHOFDQXQGHUVWDQGWKHVLPSOHSDLQWLQJ)LJXUH LV WKH
VKRRWLQJVXEOHQVGHVLJQH[DPSOHRIQRLVHPHDVXUHPHQWH[SHULPHQW


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
)LJXUH6XEOHQVVKRRWLQJGHVLJQRIQRLVHPHDVXULQJH[SHULPHQW
$IWHU WKH DFWRUV DQG SKRWRJUDSKHU DUH IDPLOLDUZLWK RXWOLQH DQG VFULSW WKH H[SHULPHQW ILOPLQJ FDQ VWDUW
0RVWSURFHVVRIH[SHULPHQWV ILOPLQJDUH VDPH WKH IROORZLQJ LV WKH VKRRWLQJSURFHVVRIQRLVHPHDVXUHPHQW
H[SHULPHQWDVWRLQWURGXFH)LJXUHLVWKHQRLVHH[SHULPHQWDOVFHQH

)LJXUH7KHVFHQHVRIQRLVHPHDVXUHPHQWH[SHULPHQW
9LGHRFRXUVHZDUHFOLSSLQJ
7KHRULJLQDOVRXUFHPDWHULDORIYLGHRFOLSVLVWKHUHDOUHFRUGRIWKHH[SHULPHQWSURFHVV)RUHDFK
H[SHULPHQWVFHQHHYHU\KDVWKHVSHFLILFPHDQLQJVXFKDVGHVFULSWLRQRIWKHH[SHULPHQWDOHQYLURQPHQWWKH
H[SHULPHQWHUSRVWXUHWKHSHUVSHFWLYHRIVXEMHFWVRUH[DPLQHUWKHH[SHULPHQWDOHTXLSPHQWRSHUDWLQJ
SURFHGXUHVDQGVRRQ7KHQDUUDWLYHVFHQHVPXVWEHFRQQHFWHGWRWKHH[SUHVVLRQRIWKHFRQWHQWDQGWKHQLWFDQ
EHXVHGIRUWHDFKLQJ
*HQHUDOO\ WKH VLQJOH OHQVGRQRW KDYH LQGHSHQGHQW QDUUDWLYH DQG LGHRJUDSKLF IXQFWLRQ VHYHUDO VKRWV OHQV
FRQQHFWLRQFDQDFKLHYHVRPHPHDQLQJ(DFKIRUPHUOHQVPXVWEHUHDG\WRWULJJHUWKHQH[WVKRW
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7KHYDULHW\RIYLGHRFOLSVLVPXFKYDULRXVDQGHDFKFOLSKDVLWVSDUWLFXODUVW\OH$VPXOWLPHGLDFRXUVHZDUH
WKHYLGHRFOLSFDQUHIHUWRHLWKHUHGXFDWLRQDORUGRFXPHQWDU\ILOPFOLSVW\OH7KHPXOWLPHGLDFRXUVHZDUHQHHGV
ERWKIXOOGHWDLOVDQGSUHFLVHFRQFLVHDQGFUHGLEOHOHQVDWWKHVDPHWLPHDYRLGWKHEURNHQFOLS7KHVSHFLILF
H[SHULPHQWDOVWHSVDUHQHHGHGWRGHWHUPLQHWKHOHQVVZLWFKLQJRUILHOGDSSOLFDWLRQ
'HVLJQRIPXOWLPHGLDLQWHUDFWLYHLQWHUIDFH
7KHWLWOHDQGVLWHGHVLJQ
&OLSGHVLJQFRQVLVWVRIWLWOHVGHVLJQWUDQVLWLRQDQLPDWLRQGHVLJQDQGYLGHRSURFHVVLQJSURGXFWLRQ)RUWKH
WKUHHSDUWVWKHVDPHFRORUDQGPRYHPHQWVW\OHLVWDNHQDQGDXQLILHGV\VWHPVXEMHFWLVIRUPHG
)RU WKH WLWOH DQG WUDQVLWLRQ DQLPDWLRQ GHVLJQ EDVHG RQ WKH SURGXFWLRQ HIILFLHQF\ D VLPSOH )ODVK YHFWRU
DQLPDWLRQLVXVHGWKHQE\WKHIIGVKRZHQFRGHU6:)YHFWRUPHGLDLVWUDQVFRGHGWRDYLPHGLDIRUXVH
)RUWKHYLGHRFRXUVHZDUHVWKHXQLILHGYLVXDOHOHPHQWLVDGRSWHG$OLQHDUPRWLRQDQGGHIRUPDWLRQDUH
PL[HGDLPWRREWDLQFRQFLVHDQGEULJKWVW\OHDQGFORVHWRYLGHRVKRRWLQJVW\OH
)LJXUH&RORUVW\OHRIWLWOHVDQGWUDQVLWLRQV
&RORUDQGVW\OH
7KH VLPSOLFLW\ DQG HDV\ WR XVH LV FKRVHQ DV FRORU VW\OH RI ZKROH YLGHR WKH ,QGLYLGXDOV RI V\VWHP DUH
UHTXLUHGXQLW\ EXWZLWKRXW UHSHWLWLYH7KHPDLQ FRORU RI WLWOH LV EDVHGRQEODFN EOXHZKLWH WKHPDLQERG\
FRORU RI SURMHFW LV EDVHG RQ ZKLWH DVK EODFN 7KH YLGHR VKRRWLQJ HQYLURQPHQW LV VHOHFWHG LQ HUJRQRPLFV
ODERUDWRU\WKHZKLWHZDOORIODERUDWRU\FDQHDVLO\LQWHJUDWHZLWKRWKHUFRORUV\VWHPV7KHVKRRWLQJFRORUVW\OH
FDQUHIHUWRILJXUH
 
)LJXUH&RORUVW\OHRIWKHLQVWUXPHQWSLFWXUH
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&RQFOXVLRQ
(UJRQRPLFVFRXUVHLVDEDVLFSURIHVVLRQDOFRXUVHIRULQGXVWULDOGHVLJQPDMRU7KHH[SHULPHQWDOFRXUVHFDQ
KHOS VWXGHQWV JDLQ SUDFWLFDO NQRZOHGJH RI HUJRQRPLFV %DVHG RQ WKH LPSURYHPHQW RI WKH HUJRQRPLFV
H[SHULPHQWWHDFKLQJHIIHFWWKURXJKWKHRULJLQDOYLGHRVKRRWLQJRIWKHHUJRQRPLFVH[SHULPHQWDQGWKHPDNLQJ
RIWKHPXOWLPHGLDFRXUVHZDUHRIH[SHULPHQWDIHDVLEOHVFKHPHIRUH[SHULPHQWWHDFKLQJUHIRUPLVSXWIRUZDUG
DQGWKHIROORZLQJFRQFOXVLRQVDUHREWDLQHG
7KURXJK WKHPXOWLPHGLD WHDFKLQJPRUHHDVLO\SXUSRVHRIHUJRQRPLFV OHDUQLQJFDQEHXQGHUVWRRGE\
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